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'PURPOSE OF. THE MENTAL, RETARDATION PROJECT 
AT THE NEBRASKA PSYCHI ATRIC I NSTI TUTE 
, , ' 
The ,Mental Retardation Project of the Nebraska _ 
, Psychiatric Institute began on July 1, 1955 D It ,was, 
,made possibl:eby' a'CJr~nt (OM-162)' of the 'National 
Insti tute of Health of the United States Public Health 
Service. The'original applica:tion pr?posed, a "Pilot 
Scr~ening Treatment Unit 'for the'Mentally Retarded~" 
'Its purpose was to establish on,a medical college 
cafttpus, ,a" pre-~dmission,receivitLg, diagnostic, a'nd tr'eat-
men't unit ,where, all children under the" age of, six, who, ,", 
,.,< " 
- l' ~ • " "'.' :. 
were co~sidered mentally retarded by the r~ferral,source' 
wo1l1d be' e~a.luat~d prior t'b' being placed in an insti tu-
'tion for the retarded. 
-1-
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I NTRODUCTI ON 
The Mental Retardation Project has worked in close 
association with the Beatrice State Home for the Mentally 
Retarded at Beatrice, Nebraska. All of the children 
admitted to the Beatrice State Home.are sent to the 
Project for evaluation very soon after .they are admitted. 
The location of the Mental Retardation Project on 
the University of Nebraska College of-Medicine campus 
provides ready access to all the consultative and treat-
- ment resources of the medical center. It also provides 
. -
clinical instruction for medical students, residents, arid 
graduate students in associated professional discipline. 
It is·the purpose of this paper to survey the entire 
Mental Retardation Project to determine the incidence of 
congenital malfor~ations in a retarded group of children. 
This particular relationship is not 1,vel1 known. A review 
of the patients' records was made. to-ascertain the inci-
dence and the type of malformations. A congenital defect 
is defined, as given by the National Foundation's M~ntal 
D~partment,: as: 
"A structural or metabolic disorder present at 
birth whether genetically determined or a result 
of environmental interference during embryonic· 
or fetal life. 1I 
-2-
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DEFINITION 
, Patients are referred to the Mental Retardation 
Project by family physicians, friends, paren'ts, social 
agencies, and city and state agencies.' All referrals 
are accepted for evaluation if they are· six years of 
age or'under and residents of Nebraska. 
The children are evaluated on an inpat~ent and. 
outpatient basis~ Each child is evalu~ted intensively 
bya team consisting of p~diatrician, neurologist, 
psychiatrist, psy¢hologist, and social worker. 
Laboratory studies, including EEG and x-rays of the 
skull, chest, pelvis, and wri~ts, are routinely dofi~. 
Identity and body form pictures are made of all patients • 
Movies of inpatients are taken where study of movement 
is necessary. These si:udiesare done duringthe'initial 
evaluation'. Additional studies and consultations dre 
obtained as ,indicated by the nature of the ,child's 
problem. 
Following'the evq:luation, the case is presented to 
staff conference and recommendations are made. 'These' 
recommendations are relaye9, to the parents by means of 
- .- ~. t ~ • 
an interpretation int,erview 'and to the family physician. 
by ,means, of a letter." ,All cases are subsequently followed 
" , 
according to the vari~us needs of .the child • 
.... 3-
The emphas~s is upon comprehensiv~ medicine, utilizing 
the team o~ interdisciplinary approacih both in evaluatio~ 
and treatment .. ,No effort is made to fu~ction as a case' 
working agency. Every effort is made to' act'i vate and 
'cooperate with existing medical ~nd socicq 'agencies in 
'. ., . . . . 
order,to pr6vide a comprehensive and continuous plan of 
treatment and rehabiiitation for the, child evaluat.ed by 
the Mental Retardation Project. 
The "mental retardation chart" is a complete study 
,made by the various departments of the Mental ,Retardation 
',Pro ject '.; It c'o,ntains the ,various findings of the depart-
\ . . " 
'.'':: . 
ments and the final summary of the 'st,aft: meeting. A 
<;iiagnosi s istnade by the .. staff: al'ong with recommendations 
" .' " ',' .-
for treatment, management" 'and education 'of the child. 
Originally 420 charts, covering a period from 
'July 11, 1958 through June 30,' 1962, yJere revimved for 
diagno~is~ Each chart was coded onsp~cialcards 
prepared for the' survey. These cards g(:i'vereadyacce~s 
to information pertinent to the anomaly study and 
expedi ted the tabulation of this information .. ', As the 
, 
study progressed, the card system of tabulation .was 
, " . 
seen as a possibility f'orfuture research data' and a 
.research card system of much wider scope'was initiated 
in the project as a parallel effort. 
-4-
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Example l:Dia~nosi~ Card 
Name 
Birth Date 
Birth· v'!eight 
Race 
Sex 
MR No. 
Address 
e 
Age at 1st Eval. 
Birth Order 
Pertinent sibling abnormalities 
Duration of pregnancy 
Complications of pregnancy 
Labor 
APA Diagnosis 
Paternal Age 
Maternal Age 
MR Degree 
Neonatal period 
-
• 
'Example 2:: Supplementary Classification C,ard 
Numerical, Coding fo;r Anomalies 
.... l 
2. Developmental anomalies other than the brain. 
Indicate by number I location and system' for' , 
each anomaly. 
Number 
o none' 
, 1 single 
2 multiple~ number not specified 
3 multiple, specify number 
Location 
01 body as a \yhole 
,02: h~acl:" 
02.5 face " 
0'3 ,thorax and neck 
04 abdomen 
05 "geni tal'ia and anal area 
, '06 spine and pel vis' 
07 (not ,assigned) 
-" 08 llppe:rextremi ties' 
08.5 hands 
09 ' ,lower extremities 
09.5 feet 
System 
00 psychobiological unit 
o ,body as a whole 
1 skin and appendages 
2 musculoskeletal 
3 respiratory 
4 cardiovascular 
5 blood a,nd lymphatic 
6 gastrointestinal 
7 'urogenital 
8 endocrine 
9 nervous system 
x special senses, 
y indeterminate or unspecified 
-6-
In 1963 the staff members began cataloging the 
large amount· of information on mental retardation 
patients for use in the new IBM ~quipment at Nebraska 
Psychiatric Institute. Because of" the amount and scope 
of this data, very little of the information is 
availaple. Some of the completed information is 
presented in this paper as a follow-up study. 
-7-
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EMBRYOLOGICAL DEVELOPMENT OF ANOMALIES 
Much has been written'on the congenital anomaly 
formation in the fetus .. The classification found in 
1 Arey .develops the possible origin of congenital anoma-
lies from the standpoint of their primordial development • 
. .. 
There are five ways that anomalies may develop. First of 
all th~re is the possibility of the anlage of primordium 
failing to appear. If it does appear, it may not develop 
to a significant degree. This. is called agenesis and 
may b~ manifest as an absent parti as in anencephaly. 
This type is denoted as a developmental failure. 
Secondly, the condition of cleft palate, imperforate 
anus, or double uterus may be present. Since lthese con-
ditions are present in the course of normal development, 
a developmental arrest is thought to have occurred. A 
transi tory fetal or embryonic condition is retal-ned and 
is present at birth~ 
The third condition possible in formation of con-
geni tal anomalies is an exaggerated gro'Vlth or increase;-v~ 
'. 
in number of body parts. Such a condition is giga'ntism, 
accessory digits, accessory mammae, or oxycephaly. For 
some obscure reason the fetal growth rate mechanism is 
upset and a developmental access occurs. 
_ -8-
The fourth condition is that of abnormal location 
in the body of various organs or parts. This is called 
displacement aI1:d examples would be transposed viscera 
or dextrocardia. 
FinallY,the fifth condition is that of an abnormal 
fusion or splitting of parts. These parts may either 
fuse into one Pa:rt, which is imperfect, or one part 
splits into two parts, also usually imperfect. The 
congenital horseshoe kidney, which is fused across the 
midline, or the cleft ureter are good examples. The 
syndactylism in -Apert-Park-Powers syndrome is·another 
example of the same type of developmental error. 
-9-
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BRIEF DISCU8SION OF PERTI NENT REVI EW 
ON INCIDENCE OF CONGENITAL MALFORMilTIONS 
In his Textbook of Pediatrics, Nelson24 shows ,the' 
. . 
mirri.ber of deaths in the year 191:9.due to congenital 
. malformations was 18,864. Congenital malformations 
. accounted for 20 per cent of deaths in the third 
trimester of pregna:r:lCY and .15 per cent of deaths in 
the neonatal period. 
Another study done in 1953 by McIntosh21, called 
"The Incidence of Congenital Malformations," showed a 
7.5 per cent incidence of con<;;renital malformations in 
~·total of 5,739 deliveries (antepartum, intrapartum, 
and neonatal deaths and live births.where the' fetus 
weighe,d more than 500 gms.). 
Mayer a~d Swanker20 in 1958 'showed: 
Normal births 80,572 
Abortions of normal births 11,765 
Abortions of abnormal embryos 7,.048 
Monsters born at term 615 
Total :sample .of p;regnancies 100,000 
The incidence of anomalies was 9.6 per 1,000 among 
. Caucasians and 5.2. per 1,000 among Negroes. r·;1ales and 
females were affected approxi~ately equally. Anomaly 
o6currence with respect to birth order showed higher., 
-10-
·e···· 
,,:.~ . 
incidence in the first-born· and aft~r the fifth birth. 
The study showed that when anomalies did occur the 
chances were greater mu~tiple deformities would, be 
pre·sent. Anomalies were more frequent in older mO,thers 
and increased three~fold after age forty~ Prolonged' 
intervals between pregnancies as well as. other extrinsic 
factors such as placenta previa seemed to increase the 
. . . 
likelihood of anomalles at le~st as far,as statistics 
.... ~"ere ·c:ongerned., Diet and parental age diff~rence 
apparently had no bearing. 
Gqldberg Elt al)O . fourid' an i.ncidence of 61 per cent 
developm~n:tal anomal;ies in a group Qf 194 patients at the 
pdrson~ ~tat~ Ho~~ital (Kansas)~ This. gro~p felt that 
the anomalies were largely due to errors of intrauterine. 
development·. They stressed the importance of an ideal 
E?tate ·of maternal health prior to' and during pregnancy 
to-minimize the risk of mental retardation associ~ted 
with'congenital brain malformations. 
-11-
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REVIEW OF THE LITERATURE 
,ON CONGENITAL ANOMALIES 
MONGOLISM: Harrison12 reports that.these patients 
comprise from one third to one half the 
admissions ,to state schools for the mentally retarded., 
The importance of neonatal recognition markedly lies i.n 
the educational and social-familial planning for the' 
patient. The criteria for suspecting Mongolism are as 
follows: the head generally is small and oval with a 
sloping forehead; the ears appear low-set on the head; 
the eyes slant somewhat, and a fold is present on the 
inner aspect of the eyes--referred to as the "epicanthal 
fold"; the bridge of the nose is usually absent; the 
mouth ,usually hangs open, and the tongue is fissured 
and protrudes; Brushfield's spots (gray-white specks) 
may be present on the iris; generally there is a con~ 
genital heart condition; the han~s are broad and simian-
like with a transverse crease on the palmar aspect; the 
little finger is usually short and curved (hypoplastic 
middle phalanx). The cause is believed to be a metabolic 
disorder whi'ch ~ccurs in the second or third month 'of 
i pregnancy_ There is an odd number of chromosomes (47) 
present also. The mean age of the mother's giving birth 
, to a Mongoloid child is thirty-seven • 
-12-
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The report adds· new data tp a .study concerning 
malformations in Mongoloids. The. new investigation 
seeks to find out whether other types of cerebral 
and/or cranial growth disorders are also associated 
with ariomalies in other paits of the skull and dentition. 
The Mongolian skull is a distinct pattern and 
em.bodies certain definite· characteristics which are of 
diagnostic significance. 
Microcephaly, t·oo, is a disorder with certain 
distinct cranial criteria. In its etiology both heredi-
tary and environmental factors have been traced. Among 
.the latter, birth trauma or x--ray damage during the 
early fetal stages are of importance. The term· actually 
comprises several different conditions whose common 
feature i~ based on the ~rrested growth of the skull. 
·In true microcephaly the impairment of the growth 
of the skull is generally thought to be secondary to the 
failure· of brain growth. : The main physical criteria are 
not only the reduction in cranial size but, even more so, 
the peculiar shap~ of the skull. Dwarfing of the body 
and ment;~l deficiency are invariably associated with this 
type of micrOcrania. Spitzer and Quilliam30 thought it 
of interest to inquire whether, in view of the severe 
cranial imperfection, concomitant developmental failures 
, ' might' be found in other ,structures. To their knowledge, 
no report relating to this ,question has so ~ar been,' 
pu,blished. This was a study of 20 Mongoloids, 18 micro~ 
cephalics, and two' undifferentiat'ed mental retardation 
'patients (oxycephaly). Their ages rang,ed from four to 
fifteen years.' In the Mongoloid patient mainly the, 
','viscerai part of the,' skull" ,the' facial skeleton, ap.d, the 
, , 
~eni{tio~ are affected. This contrasts ,sharply with the 
'changesinthe'other"group where the vau~t' 'is specially 
inv'olved, neither ~the fa~ial 'b~nes nor tJe \a:ws arid' teeth 
" ',.' ' '. I ' 
showing' a'ny appreciable imperfection.' 
The pathological conditions seen in the x-rays can 
be divided into the following gJ;"oups: 
I.' The anomalies ,of the cranial· shape and 
ossification. 
2. The disorder'of the frontal sinus 
development, associated wi~hsimilar 
disorders of the maxillary sinuses. 
3. 'Hypoplasia of the faGial skeleton. 
4. The anomalies of dental growth'and 
maturation. 
A rare aSl?ociation of leukemia and Mongolism is 
worthy of comment. Eighteen and possibly 19 patients 
. . . . . 
wi th congenital leukemia have been reported.' Of these, 
cases the granUlocytic form' is the most common. 
, ~. i 
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An.interesting sidelight on the multiple deformities 
present in Mongolism is their dentition. ,Ingalls ,and 
Butler13 found the incidence of deformities greater for 
the upper jaw than the lower. The fact that more than a 
.1. 
third of Mongo.loid children had congeni tall missing or . 
d f t ' ' 1 t 1" " , tit d . e ec lve upper a era lnClsors lS In erpre e as eVl-
dence of injury to the primordium. The inference is 
drawn that, just as the consequences of disease of the 
whole organism are death, defect, and recovery ~ithout 
disability, the tooth or other part of the body (nasal 
bone or middle phalanx of the .fifth finger) ma.y suffer 
localized death (ablation agenesis) or· defective forma-
tion or may escape damage from dis~ase. As an isolated 
finding, dental defects do not indicate the precise time 
when·Mongolism has its origin. Considered along with 
the dermatographic, cardiac septal, ocular, and nasal 
deJects, however, the findings--like the presence of 
Hutchinson's teeth.;..-extend·definition of a syndrome 
that already has recognizable parts to its pattern and 
a reasonable meaning to its whole design. The recog~ 
nizable parts of the pattern are ablation, malformation, 
and stunting of structures.normally differentiating 
about the seventh, eighth,·or ninth week of intrauterine 
existence. The Mongoloid baby is thought to have 
-15-. 
suffered critical' stress at this period of life and to 
have survived--but with permanent 'arrest of certain 
9cula;, de~tal, c~rdiac,. skel~tal~ and nervous tissues. 
Another condition is possibly associated with 
Mongolism. ' Bodian et al. 4 found ina consecutive series 
of 32 infants with congenital atresia or stenosis of the 
du6d~num 'a high incidence of Mongolism. The freq:uency 
of this association was not fully appreciate~ previously, 
presumably because most children iNi th duoden'al atresia 
or stenosis die during the neonatal period when Mongolism 
is apt to be overlooked. The early recogrli tion of 
, Mongolism in the newbOrn childvd th suspected duodenal 
, obstruction' is of practical importanc~ in management; of ' 
the ca,se .• ' 
CONGENITAL HYDROCEPHALUS AND1\fENTAL RETARDATION: The study 
of prob-' 
lems presented by a combination of mental retardation and 
congenital progressing hydrocephalus are i~lustrated by 
an a'ccount of' tvJO cases. The two cases described, show 
the picture of unarrested hydrocephalus. In spite of all 
the medical and nursingcar'e, they had a rather short 
life, gradually and slowly going down hill with diminish-
ing body resistance, very slow body (musculoskeletal) 
development {small bodies with huge heads} arid pressure 
-16-
sores developing on the scalp in spite of all care and 
medical attention.' 
A study of hydrocephalics in a hospital for the 
mentally retarded shows the following picture: 
1. Five per cent of the patients are 
hydrocephalic s . 
2. Fifty per cent of the hydrocephalics are 
arrested. It is interesting to note that 
50 per cent of the arrested have shown 
improvement (some talk and walk) •• ~so, 
there is some mental improvement. 
3. Twenty-five per cent of all hydrocephalics 
also have spina bifida with entire paralysis 
of the lower extremities. 
4. Drainage operations for hydrocephalics (they 
drain very few) result in temporary improve-
ment.· The end results are not encouraging. 
THE SKIN AND APPENDAGES: Emery et al. 7 give a report 
of a child suffering from a 
systemic reticuloendotheliosis characterized by mental 
retardation, hepatosplenomegaly,. lymphadenopathy,' and 
cutaneous xanthoma who later developed chronic myeloid 
leukemia. Steenfeldt-Foss31 describes a case with.a 
combination of arhinencephaly and imbecility •. The 
-17-
brain showed slig0t general atrophy. There was no data 
regarding the olfactdrysense,. and:.the authors observed 
no atrophy of the "cortical smell center" (cornu ammonis). 
THE ENDOCRINE SYSTEM: A study by a group in Greece 
revealed a relationship in mental 
retardation, endocrine deficiency, and arrested develop-
ment. Morris and· MacGillivray23 in this country tell of 
. the members of two families having hemihypertrophY'and 
significant mental retardation. This condition is an 
over-growth of one half of the body. 
Joseph and Yannet 15 study two cases of congenital 
idiocy, sexual infantilism, and dwarfism. They pointed 
out that congenital hypopituitarism is a relatively rare 
condition as is congenital idiocy. For this reason 
their sim.ultaneous presence in the same patient .can 
hardly be attributed to chance. The occurrence of both 
of these clinical features in two patients stimulated 
this report. 
The \'I1idespread nature of the cerebral pathology 
in.the form of focal ganglion cell loss and gliosis, 
the marked mental defect associated with partial 
pituitary dysfunction (dwarfism and sexual infantilism), 
and the apparent congenital nature of the condition 
would naturally suggest as the pathogenesis for the 
-18-
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,e' 
disorder a developmental abnorma1ityof the central 
nervous system including the pituitary neural c~nters 
of thehypothalamic region. Genetic factors (mutants 
'or directly transmitted)· ,must be considered as .well. a's 
acquired prenatal condi t.ions as to etiology of the 
.. disease 0' 
The clinical picture ",vas interpreted as the result 
of widespread cerebral maldevelopment. including the 
hypoth~lamip neural co~nections of the pituitary gland 
and manifesting selective pituita(y dysfunction. involving 
primarily gona<:iotrophic arid gro'lrJth hormones as well as 
severe mental defect. 
Cutis'veri:is gyrata, an unusual conformation of the 
scalp ch~racterized by the presence of folds and furrows 
',that impart a corrugated and, in some instances, a gyrata, 
appearance to the scalp, \..Jas studied by Polan25 • 'He 
concluded that cu,tis vertis gyrata is not a disease entity 
b'llt, rather" ei thei an anomaly s'ometimes associated with 
other evidences of constitutional inferiority or a mani-
festation of some other preceding or underlying patho-
logical condition. There are approximately 275 cases of' 
this kind in'the literature prior to January 1952. ,About 
28 per' ce'nt have occurred in persons with, neuropathic 
'taints. 
-19-
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. CRANI.AL DEFORMITIES: Hypertelorism may be defined as 
a rare craniofacial deformit~ 
where oligophrenia is almost usual, characterized by 
a defecti ve deve~bpment of the sphenoid bone v-lhich 
results in great. breadth of the nasal bridge with 
correspondingly great width between the eyes and in 
which associated anomalies occur. 
Greigll first· described the condition and realized 
the hypertelorism resulted from interference with 
development ·present in the chondrocranium and perhaps 
also in the mesoblastic tissue in which the chondro-
cranium is laid down • 'The immigration of the eyes from 
their lateral position to the frontal aspect in the 
fetus takes place in the third fetal month. 
Ocular hypertelorism is due then to some develop-, 
mental disorder of the skull which occurs during the' 
sixth to eighth embryonic week. According to Greig, 
the production of mental retardation is essentially a 
mechanical affair .. There is interference with the 
normal bacbvard and lateral expansion of the brain 
which throws stress chiefly on the proencephalon. 
Posterior to this, growth of the great ganglia at the 
base of the brain proceeds without interruption and 
r~tention of function is observed. Disturbance of the 
-20-
tectal autonomic centers finds expression in a lack of 
full somatic growth and acrocyanosis anterior to the 
dorsum sellae deformation of the brain leads to inter-
ference with the high cerebral functions. Ne~ve cells 
or their groupings are interfered with, and the great 
tracts interrupted or imperfectly evolved result in 
mental retardation. 
Vfuile this simple" mechanical explanation may be 
criticized in the light of more recent advances, there 
can .be no challenge to Greig's description of the 
pathology. 
" , 
Basically, the configuration of the skull is due" 
to an overgrowth of the lesse! wings of the sphenoid 
which are developed in cartilage; and"other anomalies 
of the medical part of the anterior skull cavity may 
also "be seen. 
Overdevelopment or underdevelopment of the sphenoid 
bone has long been regarded as a cause of amentia, and 
it is perhaps interesting to note that as early as 1848 
Knox described the case ·of an adult male imbecJle in 
whom, sphenoidal deficiency was the sole bone abnormality o. 
Hypertelorism has been described-in persons of 
normal intelligence, but generally the disease is asso-
ciated with amentia. 
-21-
The incidence of color 'blindness 'among mentally 
retarded patients equals more or less the general popu-
lation. Among 128 male morons examined; five were found 
to be' color..;.blind. Among 63 male imbeciles, five were 
dichromatic. 
Fletcher and ThompsonS studied a g~oup of mentally 
retarded children in Houston.. Their ages ranged from 
seven,to over twelve years .. They found 76 per cent with 
abnormal eyes out of 102 children. It. was their conclu-
slon-that visual defects are very common among mentally 
retarded·patients. They were not aware of exactly what 
part'a.visual handicap plays in determining the.level at 
which the retardate will function or how much it may 
contribute to behavior problems or emotional disturbances . 
. . They felt .that improved vision at an early age ( one to 
four years) may help prevent confusion and poor contact 
with the child's environment, even though mental or other 
defects exist, and pave the way for the individual to 
become more productive and well adjusted. 
, 35 
A study by Warburg as well as one by Devoe and 
Horwich6 hint at this' aspect· of mental retardation. 
METABOLIC DISORDERS: Several studies have been done on 
the effect of metabolic disorders 
on the child's mental potential. They all agree on a 
-22-
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gross mental retardation in many types of congenital 
metabolic disorders. Many cases may show some improve-
ment upon treatment, but some show only slight or.no 
improvement as in the three siblings that 'worster-Drought 
. 36 . 
et alB studied. They found no beneficial "effect on the 
mental condition of the children after treatment for 
familial idiopathic methemoglobinemia. They·did, however, 
observe a slight improvement in some of the tendon 
reflexes. 
CONGENITI1L HEAl~TDISEiillE: Ireland et al. l4 in, their 
study ofcongeni tal he"art 
disease among mental retardates relates that autopsy 
reports as compared to clinically ~erived figures show 
a much higher prevalence in mental defectives than the 
general popUlation. The prevalence of acquired heart 
disease among 723 insti bitionalized mental defectives 
was 4.42 per cent" and that for congenital heart disease 
was 2.35 per cent .. 
" Comparison with studies of mentally normal people 
of similar age groups leads to the conclusion that the 
percentage of congenital heart disease in their institu-
tion is seven or more times that for the general popula-
tion. The frequency was greatest among Mongoloid 
patients (7 percent), but even when they were subtracted 
-23-
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. the prevalence among-the remaintng patients was several 
times, that expected in the general populatiOn.' 
FACTORS ASSOCIATED WITH ANOMALIES: Nelson24 gives the 
following list: 
Prenatal factors:' German measles--the first trimester, 
sjphilis, toxoplasmosis, RH sensitization, diabetes· 
mellitus. Deformities may occur from natal factors 
(which account for approximately 10,000 infant deaths 
per year) such as sedative, anesthetics, and mechanics 
of delivery. 
The· investigation of sporadic 'congerii tal malforma-
tions was given impetus when it was appreciated that 
maternal rubella. during pregnancy could cause lesions 
of the eyes, ears, heart, and other Qrgansin the fetus.' 
This knmvledge emphasized that an' investigation of a 
congenital anomaly requires both a genetic and a gesta-
tional history., 
Experimental embryology has shown that the rate 
of developme:nt of the embryo is not uniform. Various 
groups of cells i~ the embryo may, grmv rapidly and then 
become relatively quiescent. If a noxious influence 
acts .during a period of rapid growth, it is liable to 
cause anabnormalitYi but if it act~.during 
of relCitive quiescence, it has little or no 
-24-
d 'perilod' . 
influJnce~ 
I 
Each vital structure seems to have a critical period of 
development., It is the time that the noxious influence, 
acts rather than its natuie which seems to determine the 
type of lesion. 
MENTAL RETARDATION: Mautner19 more specifically describes 
the process of mental retardation: 
"vVe may say that cortical damage ha,s less 
effect on mental capacity than h~s been previously 
thought. The. effect of localized damage to the 
thalamus and its surrounding is probably of more 
importance. 
"Mental retardation occurs by pathological 
influence on the enzymatic process. and the 
acetylcholine cycle. This may occur because 
" of insufficient oxygen supply or, more, often, 
insufficient glucose, supply. Also'some amino 
acids ~re .nece~sary in the brain m~tabolism, 
,and prc:tein metabolic. errors are ,sometimes 
found 'in the etiology of" mental retardation. 
Diffuse d~~osits of lipoids, of glycogen and 
protein-polysaccharide~ inteif~re with ~oim~l 
function of the brain." 
--25-
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THE SURVEY 
1'he survey consists of two parts. The first is the 
original study of 420 patients seen from the beginning 
of the .Project to June 30, 1962. The second part is a 
follow-up, five-year .study· of 614 patients te> give 
additional information about some of the original 
findings. 
, On the basis of 420 patients, Table 1 shows the 
. ,frequency of diagnosis.' Mongolism and convulsive 
syndromes were the two most commonly seen. A total of 
468 diagnoses were made (~ome-children were found to 
. havemul tiple diseases'). There were ten normal children 
(2.l-per cent),in this series and these bhildren showed' 
. . 
no evidence of- congenital malformations. The first five 
groups, i.e., Mongolism, congenital brain· syndrome--
.convulsive, congenital cerebr~l malfor;mation, hydrocepha-
lus, and birth trauma ind.uding .anoxia,· account for 
45.9 percent of the total diagnoses •. 
Tab~e2 shows the fr~q1?-encx of all congenital 
malfo~mations including the btair~ was 5.5.2 per:' cent * .' 
-Table 3 shows the sex distribution in the total 
patient group and the malforme:.d group. Fifty-one and 
* .' The incidence increased to 65.2 per cent in the 
follmrJ-up study. 
-26-
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I I' 
three-tenths per cent of the malformed were males .and 
48.7 percent were females. 
Table 4 shows the incidence, of' congerli tal anomalies 
,0theT than those involving the brain as to single, or 
multiple anomalies. Excluding the brain, 45.1 per cent 
'of the 420 case~ showed no congenital anomalies, 
21.4 per cent had one anomaly, and 33.5 per certt had 
multiple anomalies or a total of 54.9 pe'r cent Itli th 
anomalies. Mongolism was classified as multiple, number 
not specified. 
Table 5 shows the incidence of con~enitalanomalies 
with the age of the mother and birth order. Three hun-
dred ~nd sixty-sii cases in the total study of 420 
, , 
records wer~ used in this analysis. Fifti-four records 
were incomplete 'in regard to birth order~ The incidence: 
of congenital anomalies ~~as highest, for, those mothers 
over thirty years of age having their third or more 
, birth. 
Table 6 shows 'the locati on of the vari ous congeni tal 
anomalies by body location. Mongolism -wa.s classified as 
involving the body, as a whole. 'The highest incidence of 
congenital anomalies involved the head (32.6 per cent) 
, I I 
and 10. r per cent involved' the face D, 
,Table 7 sholtls the incidence of congenital c.momalies 
by body systems in this series of 420 children. Mongolism 
-27-
vv~s classified under the body as a whole ~ 'Of the 232 
patients who had a total of 383 anomalies, the musculo-
skeletal system was involved in 33.1 .per,cent,' the 
nervous sy~tem and special senses iri.v·olved 21 per cent, 
and the skin and appendages '10.6 per cent. . 1\1 though 
the congenital anomaly might be manifested in various 
, ' 
locations on the body, only one body. system might be 
involved.' Therefore, the difference in final number of 
anomalies by body system and location are' not equal. 
, , 
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TABLE 1 
FREQUENCY OF DIAGNOSES IN 
420 MENTAL· RETfu~DATION CASES 
Diagnosis 
Mongolism 
Congenital-Brain Syndrome 
Convulsive 
I 
Congenital Cerebral. Malformations 
Hydrocephalus 
Birth Trauma including Anoxia 
Adjustment Reaction of Childhood 
Microcephalus 
Special Symptom Reaction Speech 
Idiopathic Mental Retardation 
Encephalopathy from Postnatal 
Infedtion 
Cerebral Palsy 
Diagnosis deferred 
Congenital Brain Syndrome associated 
with Prenatal Infections 
Craniostenosis 
Congenital Brain Syndrome associated 
with Spastic Diplegia 
N ormal--no Nlental Retardati on 
Cultural Familial Mental Retardation 
Congenital Brain Syndrome associated 
with Metaboli~ 'Disorder 
Toxoplasmosis . . 
Kernicterus 
Brain Damage 
Choreoathetosis 
Apert-Park~Powers Syndrome 
Passive-Agg~essive Personality 
Psychotic Reaction 
Autism' 
Congenital Brain Syndrome associated 
vvi th Congenital Hemiplegia 
Von Recklinghausen's. Disease 
Premature Encephalopathy 
,-"' Ataxia Telangiectasia 
Congenital Brain Syndrome 
Hemiplegia 
Multiple Congenital Defects with 
Marked Motor Retardation 
-29-
Number 
59 
58 
34 
32 
32 
30 
26 
17 
16 
14 
14 
14 
13 
12 
11 
10 
. 10 
10 
5 
5 
5 
4 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
Per· Cent 
12.6 
12.4 
7.3 
6.8 
6.8 
6.4 
5.6 
3.6 
3.4 
3.0 
3.0 
3.0 
2.8 
2.6 
2.4 
2.1 
2.1 
2.1 
1.1 
1.1 
1.1 
.9 
.6 
.6 
.6 
.6 
.4 
.4 
.4 
.4 
.• 4 
.4 
-, 
. ~ 
. " 
. I', 
)'. 
TABLE 1 (CONTINUED.) 
FREQUENCY' OF DIAGNoSES IN 
420 MENTAL RETliRDATION CASES 
Diagnosis 
Sturge':'Weber, Syndrome 
Retrolental'Fibroplasia 
Cystic Hygroma of the Neck 
Congenital Dislocated Hip 
Radiational Birth Trauma 
Mental Retardation from Toxemia of 
, ' ,Pregn~ncy , 
, 'Congeni tal Hypothyroidism 
,Hypsarrhythmia Cerebral Degeneration 
Perceptual Disorder, Cerebral ' , 
Dysfuncti on ' 
r.,egg-Perthe's Disease 
, Subdural' Hematoma' 
Encephalopathy due to Lead-Poisoning 
Post-Maturity Syndrome ' 
TOTAL DI,AGNOSES 
-30-
Number 
1 
1-
1 
1 
1 
,I 
1 
I' 
1 
1 
1 
1-
-1' 
468 
Per Cent 
~ 2 
.2 
.2 
.2 
.2, 
.2 
;2 
-.2 ' 
. 2 
.2 
.2 
.2 
~ 
. ' 
, 
e 
Males 
White 
Non-white 
Females 
\1hi te 
Non-white 
e 
TABLE 2 
" INCIDENCE OF ALL CONGENITAL ANOMALIES 
BY RACE* AND SEX 
Total 
221 
14 
166 
19 
420 
Percentage 
of Total 
Patients 
52~7 
3.3 
39.5 
~ 
100.0 
Number 
Wi th No 
Congenital 
Anomalies 
107 
9 
61 
11 
188 
Number 
With 
Congenital 
Anomalies 
114 
5 
105 
8 
232 
Incidence of 
Congenital 
Anomalies in 
Individual 
Group 
51.6 
35.7 
63.3 
42.1 
55.2 " 
*The sample of non-white pa"tients was not of sufficient number to give 
good estimates of percentages. They "were, however, included for 
completeness. 
-" 
TABLE 3 
SEX DISTRIBUTION IN TOTAL PATIENT GROUP 
J.LND CONGENITAL MALFORMED GROUP 
Male 
Female 
None 
Single. 
Multiple, 
Multiple, 
Total' 
Percentage 
of 
Patie'nts 
55.9 
44.1 
N=420, 
TABLE 4 
CONGENITAL ANOMALIES 
OTHER THAN THE BRAI N 
Number Total 
189 
90 
number not specified 122 
,specific number 
....ll!. 
420' 
-32-
Percentage 
of 
Malformed 
Patients 
51.3 
48.7 . 
N=232 
Per Cent 
45.1 
21.4 
29.0 
4.5 
100.0 
-
'e 
TABLE 5 
I NCr DENCE OF AGE OF THE MOTHER 
AND ORDER OF BIRTH 
Age of Mother 
and .Birth Order Total 
Less than 30 
1st and 2nd births 159 
.·,3rd and higher 109 
Total 268 
Greater than 30 
1st and 2nd births 18 
',3rd and higher 80 
.-
Total 98 
, 1st and 2rtd births, all ages 177 
3rd and higher, all ages 189 
Total 366* 
No 
Anomalies 
76 
52 
-
128 
8 
32 
.-
40 
84 
84 
-. 
168 
Congeni'tal 
Anomalies 
83 
57 
-
. 140 
10 
.--1& 
58 
93 
105 
-
198 
Per Cent 
52.2 
52.3 
52.2 
55.6 
60.0 
59.2 
52.5 
55.6 
*Three hundred and sixty-six cases in the total study of 420 Mental 
Retardation Project charts were complete enough tO,give the informa-
tion desired at the time of completion of the table. 
e 
TABLE 6 
INCIDENCE OF CONGENITAL ANOMALIES 
BY BODY LOCATION 
. Location 
Body a.s a whole 
Head 
Face 
Thorax and. neck 
Abdomen 
Genitalia and anal area 
Spine and pelvis 
Upper extremities 
Hands 
Lower extremities 
Feet 
Total Anomalies 
-34-
Total 
114 
125 
41 
16 
5 
10 
11 
13 
19 
17 
...ll 
383 
Per Cent 
29.8. 
. 32.6 
10.7 
4.2 
1.3 
.2.6 
2.9 
3.4 
5.0 
4.4 
3.1 
. 100 .. 0 
TABLE 7 
INCIDENCE OF CONGE~~TAL ANOMALIES 
. .. BY BODY SYSTEMS . 
System 
Body as 'a whole 
Skin ~nd·appendages 
. Musculoskeletal 
, Respiratory 
Cardiovascular 
Blood and lymphatics 
Gastrointestinal 
Urogenital 
Endocrine 
Nervous .:3ystem 
Special sense·s 
Total Anomalous Systems 
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Total 
86 
34 
106 
. 0 
12 
1 
1 
6 
5 
35 
34 
320 
Per -Cent 
26.9 
10.6 
33.1 
o 
3,.8· 
.3 
.3 
1.9 
1.6 
10.9 
10.6 
100.0 
• j 
The 614 patients in the follow-up study were tabu-
, 
latedinregard to the i-ocation of anomalies found by 
". the staff (Tables 8 and 9) and by system involved in the 
anomaly (Table 10). Table 11 ,shows the ·incidence of, 
anomalies by sex and race and Table 12 gives the incidence 
of anomalies'by age,ofthe ,m6ther and the order of birth. 
The most frequent locatioJ1of anomalies was again 
found to be the head and face (52. 9 p~rcent). ' Anomalies 
of the head and face are further divided into five cate-
gorles. ,Secondary cranial anomalies, 'were found- to be the 
most frequently present (18.7 per cent). Children with 
'no anomalies number 214 (34.8 ,per cent·). Table 9 con-
tinues- wi th' anomalies tal;mlated by locat l<?n. The upper, 
and lower extremities were found'to,have associated' 
'anomalies in 14.7 per cent of the patients. 
In Table 10 the anomalies are listed by system. If 
two or more anomalies were ,found, the'patientwascate-
gorized as "mul tiple systems (body as a whole) i,. In this 
table each patient has only one .classification; therefore, 
the total shows 614. Again, multiple 'systems wer~ found 
to be .more frequently involved (33.6 per cent) than any 
s~ngle system· and the musculoskeletal systeln was found 
'to be' the most frequently invdiv~d~ingle system (14.5 I 
per cent) . 
-36-, 
Table 11· shows the 614 cases tabulated according to·' 
the patient's sex 'and race. Of the 3'35 white males in 
the study, ,213 were found to have some congenital anomaly 
(63.6 per cent)~ 'There were 231 white females. It was 
found that 156 of the white females had some. congenital 
,f[lalfqrmation( 67'.5 per cent). The i: otal number of males 
havinganomaJ,ieswas '231 (37. 7p~,rcent) .' The ,total, 
number. of females having congeni tal anomalies wa's 169 
(27.5 per cent). The percentage of cases studied in the 
.M~ntal Retardation. ProJect having anomalies wa.s,65.2 
per cent. Again the sample of 'non-white patients, was 'not 
'of sufficient number to give go~destimates of percentg,ge.s. 
, ) 
In 'Table 12 the patients·. were tabulated according to 
, " 
maternal age at the time of the patient's birth and order 
of birth. It show~ that the iriciderice of anomalies in 
mentally retarded patients increased when, the 'mother was 
beyond '~hirty Y,ears' of age at the time of the patient's 
birth. Table 12 also shows that the inbiden6e of anomaly 
was 'higher in children beyond th,e third birth. 'Theinci-
'dence where the maternal 'age was 40 to 44' and the birth was 
the ,third or more was 92.3 per 'cent, whereas if the 
'maternal age ':was25 to 29 and it .was' the third or more 
, " 
birth, t~e incidence was 70.0 percent. 
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TABLE 8 
MENTAL RETARDATION PATIENTS 
AAlvID SUPPLEMEllIT'AI~Y CLASSIFICATION 
DEVELOPMENTAL ANOMALIES OTHER THAN BRAIN BY REGION 
Body·as a whole· 
Head and face (specific location 
and.type of anomaly not specified) 
Hydrocephalus 
I'v1icrocephaly 
Prematu~e closure of sutures 
or fontanelles 
Secondary cranial anomaly 
Other anomalies of head and face. 
Thorax and neck 
Not classified in the above 
categories . 
No anomalies 
Total 
-38- . 
TOTAL ,PER CENT 
11 1.8 
39 6.4 
62 10.1 
8 1.3 
115 18.7 
101 16.4 
1 .2 
63 10.3 
214 34.8 
614 100.0 
/ 
e 
. 1 
I . 
, '. 
TABLE 9 
MEWfALRETARDATION PATIENTS 
AAMD SUPPLEMENI'ARY CLASSIFICATION . 
DEVELOPME}.j"TAL ANOMALIES OTHER THAN BRAIN (CONTINUED) 
TOTAL PER CE!\1T 
. :Abdomen 6 1 .. 0 
Genitalia and oral region 24 3.9 
Spine· and pelvis 4' .• 7 
Upper extremities and hands 33 5.4' 
LOyJer extremities and-feet 57 . 9.3 
Not classified .in the above 
categories 490 79.7 
Total 614 100.0' 
-39-
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TABLE '10 
MENTAL RETARDATION PATIENTS 
AAMDSUPPLEMENT l'1.i.rcY CLASSI FI CATION 
DEVELOPMENTAL ANOMALIES OTHER THAN BRiUN BY SYSTEM 
TOTAL· PER CENT 
Psychobiological. unit 22 3.6 
Multiple systems 207 33.6 
Skin and its appendages 9· 1.5 
Musculoskeletal 89 14.5 
Respiratory 3 .5 
Cardiovascular 25 4.i 
·Urogenital· 2 .. 3 
Endocrine 2 .3 
.Nervous system 4 .7 
Special senses ,2 ' ~3 
.Inde-te·rminate 8 .1.3 
Not classifie.d il1 the above 
categories ,ill 39.3 
Total 614 100.0 
-40-
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Number not large enough to figure per cent of inciden,ce. 
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TABLE 12 
CONGENITAL ANOMALIES 
INCIDENCE WITH RESPECT TO AGE OF THE MOTHER AND ORDER OF BIRTH 
PER CEI\1T ' 
AGE OF MOTHER NO CONGENITAL OF TOTAL PER CENT OF 
AND BIRTH ORDER TOTAL ANOMALIES ANOMALIES INCIDENCE ANOMALIES ,614 PATIENTS 
. , 
Under 15 years of age 3 2 1 ~~ .2 . 5 
, First or second birth 3 2 1 * 
, 
.2 ,.5 
Third or higher 0 0 0 
15-19 76 24 52 68.4 13.0 1,2'.4. 
First or second birth 67 ' 19 48 71.6 12.0 10.9 
Third or higher 9 5 4 44.4 1.0 1.5 
. , 
20-21: 214 82 132 61.2 33.0 34.8 
First or second birth 142 52 90 63.4 22.5 23.1 ' 
Third or "higher 72 30 42 58.3 10.5 1,1.7 
'25-29 143. 50 93 65. O. 23.3 23.3 
First or second birth 53 23 .30 . 56 ~ 6 7.5 8.6 
Third or higher , 90 27 63 70.0 15.8 14.7 
30-34 SO 31 '49 61.3. 12.3 13.0 
First or second birth 17 5 12 70.6 3.0 2.S 
,Third or higher ' 63 26 37 58.7: 9.3 10.2 
i~Number not large enough to' figure per cent of incidence. 
e,' '·e e 
TABLE 12 ( CONTI NUED) 
, C()NGENITAL ANOMALIES 
" INCIDENCE v'lITH fCE£3PECT TO AGE .oF THE, MOTHSR AND ORDER OF BIRTH 
, PER 'CENT 
AGE ,OF MOTHER NO CONGENITl\L OF TOTllL PER CE~IT OF 
AND BIRTH ORDER TOTAL ANOWIALI ES. ANOMALI ES ' INCIDENCE ANOMALIES. 614 PATIENTS 
35-3,9 59' 22 37 62.7 9.2 9.6 
First or'sedond birth 12 4 8 66.7 ' . 2.0 1.9 
Third or higher 47 18 29 61.7 7.2 7.7 
40-44 26 2 24 92.3 6.0 4.2 
First or second birth 0 0 0 
Third or higher 26 2 24 92.3 6.0 4.2 
45-49 5 1 4 * 1.,0 .8 
First or second,birth 0 0 0 
Third or higher 5 1 4 * 1.0 .8 
50 or more 0 0 0 
Unknown 8 0 8 100.0 2.0 1.4 
First or seco~d birth" 4 0 4 * 1.0 .7 Third or h~gher 4 0 4 . '* 1.0 ' .7 
First.or second births ,298 'lOS 193 64.8 48.2 48.5 
Third or higher births .316 ' 109 207 '65 .'S' , 51.8 51.5 
Total 614 -214 '400 100~0 100.0 
*Number not, large enough to·.f igure per cent of inc.idence ,. 
" e, 
.',' 
, '. 
SU1I,1IMJLRY 
It was the purpose of this survey to establish what 
incidence of d,evelopmental' anomalies occurred in, a ment'ally 
·retarded' group of children, that had been'seen,'a:tthe 
Nebraska Psychiatric Institute., The'analysis co~sisted 
of ,hvo studies: (l)a more complete, study that began in 
the summer of 1962 and includeda,p~riod from the begin-
. " 
. ning of the Mental Retardation Project in }uly1958' 
-,t0rough June ,30, 1962; and (2) a follow~up study which' 
con'sisted of a five-::year span from 1958 ,to' 1,963 (July to 
, July). In the original study Ii card ~ystemv-las developed' 
to catalogue . the various types of, anomalies taken from the, 
patients' charts~. These were tabulated into tables. From 
these tables the incid~nce of congenital malf'ormations was 
asce,rtained according to the location of the anoITlaly, the, 
system involv~d, the mother's age and the 'Order of ,birth 
of the patient, and whether the patient was male a'r female.' 
The' follow-up study was meant to provide supplementary 
info~mation to the original study. It covered the original 
patients with the addition of, 194 new patients to give a 
tot~l of 614. 
The summary of the entire survey shows 'that: 
1. When anomalies were present, multiple 
systems were ,<more frequently involved 
than single ~ystems~ 
':'44-
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The m~sculo~keletal system was more 
f frequently involv~d than any othet 
si-ngle system. 
3. The head and faoe were involved more 
frequently than any other location. 
4. Iv1ales and females appeared to have 
approximately the same incidence of 
anomaliies. 
1 ' 
5. The incidence of anomalies increased 
in children ,\'-1ho "v'-1ere the th:i,rd or more 
child born to a w6man over thirty~ 
These findings appeared quite similar ih both 
,phases of this study. An ex~eption was that in the 
follow-up study therincidence of anomalies in white 
'I 
males had increased from 51.6 per cent to 63.6 per cent 
, 
"and the anomalies in white females had increased, although, 
not as ~uch,from63.3 per cent to 67.5 per cent. This 
brings the bver~all incidence of anomalies found from 
! 
55.2 i 
I 
per cent to 65.2 per cent, a 10 per cent increase. 
The findings of this study were consistent with 
those of previous studies3, 10, 20 
From the first survey we could see that the number 
of anomalies involving the body as a whole WdS almost 
30 per cent. Inihefollow-up we were able to ascertain 
-45-' 
-' 
that the anomalies involving the body as a whole were' 
only found in 1.8 per cent of the total patients. This 
1tJOuld seem to 
patients were 
anomalies. 
! 
indicate that a small number of the total 
I 
responsiblie for a large number of, the 
, I 
I 
I 
I 
It was evident that the conditions manifested by the 
mentally retarded patients were of va~ied etiology, ,some 
representing true. malformations of familial origin and 
'others apparently due to insults during, the prenatal 
period. The vast majority of the patien~s dispia:yed no 
~:ypical clinical syndrome that could be related to'mental 
retardation ~ Mongoloid children were f,ound to have no 
, 'I . 
focal ne~rologic deficit that cbuld be related tb an 
, anomaly J 
This was a heterogene:ous group and a: search for a 
single cause'of~ental retardation, would have beeri futile;-
but it is hoped that constellations of syndromes may give 
more clear identification of the origirl of certain kinds 
of malformati0ns and. metabolic defecta. -
-46-
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CONCLUSION, . 
.'J;he: children scre'ened at the Mental Retardatibn 
,Project were fcund to have a high incidence of. co"ngEmi.... '. 
, , 
'., 
, 'tal anomalies . Almcst twc 'cut .of ~very three patients , 
. , 
, 'examined were found fo have 'one or mcre anorriali,es ,('65.2 .. 
, , 
This finding may 'indicate thqt when a ccn-
geni tal anom.aly {s fcund in 'a ch'ild addi ticncil' defe~'ts 
. ,may ,alsc be present. It is therefore sugge'sted that'" ' 
when eith~rmental ,retiirdaticn is suspected or ariancroaly 
is found pa,rent sshculd' be enccuraged tc have, the child" 
.further evaluated. 
,Research in this field has been limited'due tc the' 
lack of adequate'reccrds and methcds for computing,cf 
. thedc!lta related to the" study .of .. mental, retardation and 
a's~oC!iated congenital anomaiies •. The new card system 
and' I~M equipment at the Nebraska Psychiatric Inst~ tute;, 
give innumerable ,opportunities for'further'research alcng 
< • , • \ • 
, , thes~ lines' which 'may eventually lead to,' isol-ating the' 
facto::rs: causing certain types .of mental retardation and 
ccn,genital ancmalies. 
, , 
, -47,-~ , 
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